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(57) Claim 

1. A raining machine comprising a crawler track 

supported main frame, a turret on the main frame near its 
forward end, a depressed bearing for supporting the turret 
on the main frame for rotation about a vertical axis, said 
bearing being substantially entirely located in a horizont- 
al plane, a mined material gathering head on the main 
frame forwardly of th£ crawler tracks thereof, a vert- 

.._,acajly s>^in.gable boom piloted supported by ^the t 

carrying a powered cutting head, depending and forwardly 
extending extensions on the turret above the gathering ? 
head, extensible and retractable power cylinders for rais- ; 

ing—and-4^we? t ing--the -boom- and-having -pivotal-connections {..,-- 

fore and aft with the boom and with said turret extensions \ 
res^^txwel^ located \>e\o^ the axes of the boom pivot axA^>{ 
forwardly thereof, the axis of the pivotal connections of 
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W.V../ . Domestic and foreign crawler type continuous mining 
v mach^eafare well known in the prior art." -;" Some examples of the 



J pate"tt^a|prior.^rti are contained- .in^n^ted^ta^^a^^^ .^ 
3,899^212 and 3,972,429. 

The broad ob jective of , the "present invention is ; to 



-provide very low vprofile mining machine which is capable of 



•moving ihtd rind ...throughout-; ;i^^«.;iia^"^«^l«d 5 -. ^any-pre-. .... 
sent day mining machines, including imported machines, are so 
nigh when assembled that they have to be disassembled outside 
of a mine and transported, piece-by-piece, through the rela- 
tively low mine entrance passageway and reassembled in the mine 
tunnel. Some of the machines roust be further disassembled and 
reassembled in order to move from one part of the mine to 
another. This is obviously a costly and laborious process, and 
it is the purpose of the present invention to substantially 
"eliminate cr greatly reduce this prior art problem. 

Another important reason dictating the lowest possi- 
ble height or profile overall for a mining machine is that in- 
creasingly shallow seams of coal and other minable solids are 
r.ow being -utilized, whereas, in ^^^^ 
ignored in the interest of mining much larger seams which have 
now been diminished to a great extent. It is therefore a ques- 
tion of economics which requires that mining machines be made 
r "incre^ 

ruggedness and aassiveness, which are essential requirements for 
a practical and efficient mining machine. More specifically, 
in explaining the desirability of a low profile mining machine, 
a mine entrance may measure four feet high by a mile or more 
long before reaching the mair mine tunnel. In forming such an 
entranceway through hard rock in -any cases, it. is obviously 



much more ^economical to be able to minimize the height > 
of Xhe^lpweway' and this he ight will ^determined by 
the height of the mining machine which must form the 



In essence, the present ^invention 
" ; satisfy" Jthe above need of the art to a great extent , and " . 



l:he~inve^ 

_ in this respect over the prior art. Additionally, the 

: low^ P rolEiie|mihing machine according to the invention loses 
Lfl'io none of Jits^ mobility, stability and f'masisiveness because 
.- - ---v v/ of its ? shape and possesses -a -mining^M^ ^M^-^ 8 ^-^*^ ^ 

swing and shear range during operation. 

There is thus provided by this invention a 
mining machine comprising a crawler track supported main 
"-■ frame, a turret on the main frame near its forward end, 

a depressed bearing for supporting the turret on the main 
' frame for rotation about a vertical axis, said bearing 
... : being substantially entirely located in a horizontal 

, plane, a mined material gathering head on the main frame 
forwardly of the crawler tracks thereof, a vertically 
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swingabte^boom pivoted supported by the turret and carry- 
ing a powered cutting head, depending and forwardly extend 
ing extensions on the turret above the gathering head, 
extensible and retractable power cylinders for raising and 
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lowering the boom and having pivotal connections fore and 
aft with the boom and with said turret extensions respect- 
ively located, below the axes of the boom pivot and f orward- 
ly thereof , the axis of the pivotal connections of the • 
cylinders with' said boom being above the axis of the pivot- 
al connections of the cylinders with said turret extens- 




7 K^^~'^^escript^^^" j reference to' jthe drawings, in.irtitch: 
' ".."".t:v^V^£ ^XSieure 1 is a side elevation of a low profile 

" v ^ inve 



mining raachitiie embodying the invention; 
^SSS-V^S ; ^-jFigure' 1A is a "schematic view "depicting 'the 
'lb triplications qfHriticai pivot point s of machine component s 
'in relation to the top plane of the machine turret and 
to one another and to the turret support bearing; 

Figure 2 is a plan view of the mining machine; 
Figure 3 is an enlarged fragmentary plan view 
.: of the machine adjacent to its turret and associated parts; 

Figure 4 is an enlarged vertical section taken 

on line 4-4 of Figure 3; 
: ' Figure 5 is a transverse section taken on line 

5-5 of Figure 4; 
20 Figure 6 is a fragmentary plan view of the 

machine boom and associated components, on a slightly 
larger scale than Figure 3; 



AC 



J>.£.i.v:i li- Figure.. 7. is.. a side elevation of the boom portion of 
th* Machine shown in Figure 6 ; K ^ .^^^^ ; 

Figure 8 is an exploded side elevation, partly in 



■ whicil is interchangeable with a toothed ripping cutter head; 

» - v& pigure 9: ia a fragmentary side elevation, partly in 

""" :**... section, of a~ gaWring^head and. associated ^arts r ; T " 

\ s'l" - Figure 10 is a cross section taken on line 10 -i0 

*•*-*,"''■ of Figure 9, with parts broken away and parts in elevation. 
v**:^ 0 Referring to the drawings in detail wherein like 

numerals designate like parts/a low profile mining machine 
l " 1 according to the invention comprises a main longitudinal frame 
15 or backbone. Crawler track assemblies 16 i.re conventionally 
I*.::- attached to opposite sides of the main frame 15 and are powered 
by conventional drive means in a rear side compartment 17, also 
carried by the main frame 15. . A machine operator's compartment 
18, including an operator's seat 19 and an overhead protection 
canopy 20, is arranged opposite the compartment 17 in laterally 
j spaced relation/Figure 2. The operator's compartment is also 
20 carried ly the main frame 15. 

— ----- '"A turntabie or turret 21 Xs mounted on the forward 

end portion of the frame 15 and the details of this turret are 
best shown in Figures 3 and 4. The turret 21 consists of an 
upper massive plate 22 which may be approximately five inches 
thick, with an additional reinforcing i plate 23 welded to the 
bottom thereof, as illustrated in Figure 4. The reinforcing 
plate adds approximately three and one-quarter inches of addi- 
-^tional thickness to the turret 21 to increase the mass and sta 
: Q ; Ability of the mining machine without sacrifice of compactness 
30 in a very low profile construction. Beneath the reinforcing 



c * 
* - » * 



plate 23, a depressed heavy plate 24 forming a part of the main 

./frame 15 is disposed fixedly. T , i „,,,,,. it ..;,,^. t «... 

V A turret support bearing has its inner race 25 
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the rotational-turret plate, 22.. r A main fluid distribution gland. 

| cr head 129 ;is engaged swiyely ^^5^^^^^-°^- ^ tZ - 
: lar 30 which is attached at : 31 to the depressed rframe plate :24v : - 
The diatribution head 29 rotates with the turret 21 while the 
collar 30 remains stationary on the main frame of the. machine, , 
Suitable conventional fluid passages are formed through the 
collar 30 and the turret plate 22 to .allow distribution through 
the swiveled head 29 of hydraulic fluid and cooling and spray 
water for components of the machine forwardly of the main frame 
i5 , as. will be further described. The arrangement of the dis- 
tribution head or gland 29 is conventional and need not be fur- 
ther described. The depressed arrangement of the plate 24 on 
the main frame 15 shown in Figure 4 is important to the inven- 
tion as it allows significant lowering of the turret 21 .and thus 
contributes to the overall low profile for the machine according 
co-^le prime objective of the invent ior 



The turret 21 is swung on the axis of support bearing 
25-27 by a pair of swing cylinders 32 having their rear ends 
pivotally connected as at 33 to lugs 34 carried by opposite 
71-sides^ 

. 32 are similarly attached at 36 to lugs 37 on the opposite sides 
and rear portion of the turret 21. Figure 2 shows schematically 
-the. siring of sluing range of the turret : 21 which is 80 degrees, 
. - , -plus or minus 40 degrees from the longitudinal center line of 
30 the machine. 



At ..its forward end, the turret 21 has widely spaced support 
knuckles.as^which^ex^djo^rdly and dow^ardly, as olearly 
shewn in Figures 1 and 7. This is an important feature, which 



Will DS'XUrxne* cu4ifc*x*.i*««* »»» — - • — — ; ■ ■ 

f^^^^^^^^^^^m^^ J^ *™* elements 

39 and^or the supporting pivots 40 of a pair of boom lift cylin- 
ders 41 disposed on opposite sides of ja vertically swingable . ; _ 



boom 42. 
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Near its forward end, the boom 42 has side lugs '43 , 
which the rods 44 of the lift or shear cylinders 41 are attached 
as at 45 by conventional ball type pivot means. These ball pi- 
vot elements are employed throughout the machine for the various 
connection- with power cylinders and other pivotal components 

and are very efficient. 

As shown in Figures 1 and 7, the boom 42 has angled 
upper faces 46 and 47 which will be further mentioned in connec- 
tion with the operation of the machine and its important geome- 
try. At its leading end, the boom 42 is equipped with a ripper 
type toothed cutting head 48 which is readily interchangeable 
with a milling type cutter head 49 depicted in Figure 8. These 
two types "of cutter -need-not - .: 



be described in detail. 'The ripper type head 48 has an inter- 
nal planetary gear drive 50 which is conventional and driven by 
a longitudinal input shaft 51. The ripper head 48 includes a ^ 

bolts 54. ' 

Within the boom structure, Figure 6, is a water 

cooled electric drive motor 55 .receiving water from the swiveled 

distributor head 29 through a hose 56 and discharging the water 

30 through another hose 57 leading to a manifold 58 which delivers 



the '"''aSvater to a plurality of water spray nozzles 59 .near 
^ - 'J** r ^rthG ricoer head 4 8 to reduce ; 




^ \ Suitable -reduction gearin^.2 >3 is .intervened, between the^plit 
■ -^^^-^^I^^^^^^JSO of the ^ripper head 48. and the : couplj^g"60; 



This driving arrangement is conventional. 

Figure 8 depicts the arrangement whereby the milling 
-10 head 49 can replace the ripper head 48 readily on the mining 

machine . The enti re ripping head assembly, including head plate 
52, is removable from the boom 42 by releasing the bolts 54, and 
the milling head 49 has its own head pi ite 63 with apertures 64 
x.o receive the bolts 54. An input shaft 65 for milling head 49 
is connected to the motor shaft 61 through the coupling 50 in 
the same manner described in connection with the shaft 51 of the 
ripper head 49. 

By virtue of the boom lift cylinders 41 and the geo- 
: metry of the mechanism, to be further discussed, che boom has a 
20 large arc of travel vertically, as shown in Figure l' t namely 

•'- Sik^ ^degVees^ abow^ below-- - 

it. In the maximum up position, the head 48 can cut approximate- 
ly twelve feet above grade, while the maximum down position of 
the boom the cutter head will reach about eight inches below 



• • • 



grade, as illustrated. ' 

The machine additionally comprises a gathering head 
66 for mined material and the details of the gathering head are 
shown particularly in Figures 9 and 10. The gathering head is 
. situated below the' boom 42, Figure 1, and forwardly of the track 
30 or tread assemblies 16. More particularly, the gathering head 



\ 



| 6 which is rectangular as shown in Figure 10 and forwardly 
tapered a^ shwi in Figure 9 has a sloping upper ^surface 67^ J/^" 
' ■ ^.whereby "the; hf a* can pass' readily^ beneath mined solids during 



.•with^transr:. 

, verse pivot pins 69 which are received rot atably in bearing ex- 

i\„ : tensions 70,. on .the leading end of main frame^lS, ^ove^the.^.^, 
pivots 69 and beneath the turret 21 > rearwardly of its canti- 
levered support knuckles 38, are a pair of lift cylinders 71 
for the gathering head 66, whose rear ends are pivotally attach- . 
' ed at 72 to a top leading portion 73 of the main frame 15 rear- 

V • S wardly of the bearing extensions 70 . The forwardly extending 
rods of cylinders 71 are attached at 74 to upstanding lugs 75 
on the rear of gathering head 66. By means of the cylinders 71, 
the gathering head may be swung vertically or adjusted on the 
axes of pivot pins 69, as required. 

The gathering head 66 has a central mined material 
receiving opening 76 into which rotating gathering arms 77 con- 
tinualiy feed the mined material as it is scooped up on the in- 
20 clinded face 67. Within the material opening 76 below the plane 
, — -. 0 f the surface 67, a stationary somewhat inclined plate 78 re-.„ 
ceives material gathered by the arms 77. Side walls 79 rise 
from the plate 78 forming therewith a channel passage for the 
gathered material longitudinally of the gathering head 66 and 

pan or- plate 80 having channel forming side walls 81 which con- 
tinues upwardly and rearwardly for the length of the mining 
machine, as shown in Figures 1 and 2. 

Associated with the plate 78 and long pan 80 is a 
30 conveyor chain 82 whose top and bottom runs travel in the direc- 



• • • 



tion of the arrows. Figure 9, above and below the elements 78 
Jandfol: ,*A nnUtipiicTty of spaced* trayersely extending flight 
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- n o\^ro"ur^fTthe^niSe^ .* \ As~beW"shwn" in TiguriT^ffiTin- ~ 
clined pan 80 and its channel forming side walls 81 are located 
inside a larger chl^hel passage 84 formed by the bottom wall 85 
and side walls 86 of main . longitudinal frame 15 . 

It may be noted in Figure 9/ as well as in Figure 4, 
that the meeting ends of plate 78 and pan 80 lie on the axis of 
pivot elements 69. These meeting ends are also shown at 87 in 
Figure 10. This arrangement assures that no gap is developed 
between the elements 78 and 80 in any adjusted angle of the 
gathering head 66 under influence of its lift cylinders 71 and 
assures that the mined material can flow without spillage from 
the gathering head to the rear discharge end of the machine. He- 
movable: safety 'cover plates BS and 89 or cowlings are provided 
throughout ..the machine, as is common practice. 



As best shown in Figure 5, the lower return run of 
conveyor chain 82 with its flights 83 passes through a lower 
guide channel 90 immediately above the wall 85 and the top of 

• • .^channel: 90:^^ 

channel formed by elements SO and 81. 

The conveyor chain 82 is powered by a sprocket gear 

52 within.the gathering head 66 immediately ahead of the plate 
73 and the sprocket gear is driven by splined shaft ends 93 con- 
30 nected with splined couplings 94 which in turn are driven by 



:\ ; transverse splined, output shafts 95 of laterally opposed bevel 



■ i " ■ 




face 67 of the gathering heads. The gathering arms 77 have 



'•"V immediate hubs; 99 which orbit in circular paths 100 with the two 
* # "10 discs 98 in out of phase relationship, the two gartering arms 77 
lying close to the top surface 67 of the gathering head - The 



♦ i ">.•• 
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gathering arms 77 are pivoted through elbow hubs 101 with short 
arm extensions 102 which in turn are pivotal ly secured at 103 to 
the gathering head 66 near the rear thereof on opposite sides of 
the material opening 76. The operation of the gathering arms 77 
1 .. is conventional and need not be further described. It should 

now be clear that the synchronized drive motors 96 not only drive 
the gathering arms 77 but also drive the conveyor chain 82 
through the splined output shafts 95. 
20 It "may be mentioned that the passages between the 

j .,: frame walls 86 and channel 90, Figure- 5, are utilized-for retain- 

1 - " 

ing various hydraulic hoses so that the latter will not flap j 

about. • j 

As mentioned previously, the most important feature j 

r : Q £ ^ the prior aft is" its' compactness and more j 

particularly its extremely low elevation enabling the machine to j 

move into and t* rough mines without disassembling it and reassem- 1 

- biing as is frequently required in the prior art. In achieving J 
a low profile, certain geometrical relationships of key operating 
30 components' are particularly critical and can be best explained in 

- q - 



:.>c^*.<»nnection-wi^diagraimBatic Figure^A. 
■ < sVs^- Referring; to : FigureilA^it will-b 

' 'r ; < total height of ^the mining : machine ^s^, res trie 




The key to minimizing the height between ground and ^ 
the top of turret 21 resides in depressing or lowering the tur-^ ; ~- 
io ret 21 as much as possible through the underslung support struc- ^ 
: '•■ ture of Figure 4 involving the [ depressed frame plate 24 and the ''re- 
hearing 25-27 mounted thereon and carrying turret 21. However, 
the key to lowering the turret in. this manner resides in certain 
other geometric arrangement of parts which will now ha described 
. in relation to Figure 1A. A main requirement enabling lowering 
of the turret 21 is the cantilevered support through the turn- 

• "... • • ' 

table' elements 38 of the boom 42 and. its lifting devices for- 
wardly of the turntable, and additionally, arranging the boom 

• • • 

"* lifting cylinders 41. entirely above the gathering head 66 and 
20 down as near as possibia tc the gathering head without inter- 
f"ering~with the .-peration of the gathering arms 77 or clogging 
the throat of the machine which begins at the opening 76 of the 
gathering head. Still another requirement is to place the pivots 

40 of lift cylinders 41 in front of the^£wler^t£ead^^6_;«ja 

above the gathering head and further arranging these pivots 40 
forwardly of the highest point of the gathering head 66. These 
are the critical geometric requirements of the machine to achieve 

the reduced height dimension of forty-four inches between the 

■ - .. . ......... • • - • 

turret top and ground level. 

30 Again referring to Figure 1A, the relative locations 



of the above-noted critical pivot points are shown schematically 
f to each other and in relation to the top surface of 
heigi^xse/* 'and in relation to the vertical axis of 




; ^bn j>f this .bearing -relative ito.^the^op pf vthe ^turret;.and ;the£>: 
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- to be .essentia? to depressing the height of the turret 21, arid 

10 thus achieving the overall height dimension of forty- four inches^ 

' • or ^even less if smaller crawler treads are employed. • 

■ ^ ^ Another important geometric feature of this inven- 

, tipn not specifically illustrated, Figure 1A, but inherently 

present in the. mechanism and distinguishing it from the known 

prior art is the following, with particular reference to Figures 

1 and 7. In the lowermost position of the boom 42, Figure 1, a 

lever plane through the forward pivots 45 of boom lift cylinders 

41 is above a parallel plane through the rear lift cylinder 
• • • 

pivots 40 • When the boom is raised to a position for travel 
20 through a mine tunnel, that is, to a position where the bottom * 

inches and the top of the ripper head 48 is in the plane of the 
top surface of the turret 21, the forward pivots 45 of boom lift 
cylinders 41 are in approximately the same horizontal plane in 
~ : f~ r — "actually are irr;a;horiz6ntal 

■J plane slightly above and parallel with the horizontal plane that 

contains the boom pivot 39. Thus, the top of the turret 21, the 
boom pivot 39, the turret support bearing 25-27, and the boom 
lift cylinder pivot connection 40 with the turret all lie in 
30 closely adjacent parallel planes. The plane of the bearing 25- 




r connections 40 and the top of the turret. 



Since the general mode of operation of the mining 
machine is conventional/ there is no necessity for describing the 

• • ■» r 

yy operation herein. The described features and advantages of the 
invention over the prior art are thought to. be readily apparent 
. to those skilled in the art. 

• . The terms and expressions which have been employed 

» 4 

* * * • 

herein are used as terms of description and not of limitation, 

• • , ... ... . . . . , • . • ■»- .. 

and there is no intention, in the use of such terms and expres- 

■■ ■ • . . ** ••. • 

. ,,-,v?0,,,.-sipns/ . of ..excluding^any^: equivalents -of - the features shown - arid ^ 
described or portions thereof but it is recognized that various 
modifications are possible within the scope of the invention 
claimed. . 




:ning raiS; :i^ _ j 

- r'^f^fsy 1 ?*r " vr5:;T ^ fA ^mining machine ;compr isiBg^a fcrawler * track - - * 




* ^ : bearing being substantially entirely located in a hqrizont- 



al plane i a mined material gathering head on the main - V 
frame forwardly of the crawler tracks thereof, a vert- 
ically swingable boom pivoted supported by the turret and 
carrying a powered cutting head, depending and forwardly 
extending extensions on the turret above the gathering 
head, extensible and retractable power cylinders for rais- 
ing and lowering the boom and having pivotal connections 
fore and aft with the boom and with said turret extensions 
respectively located below the axes of the boom pivot and 
forwardly thereof , the axis of the pivotal connections of 
the cylinders with said boom being above the axis of the 
pivotal connections of the cylinders with said turret 
extensions when said boom is in a lowermost position relat- 
ive to the turret and near and above and substantially 
parallel with the top surface of said gathering head. 



which said boom pivot axis is closely adjacent the vertical 
axes and the horizontal plane of said bearing. 

3. A mining machine as set forth in Claim 1 or 

: i 

2 . in which said pivotal connections of said power cylinders 
with said turret extension is also below the horizontal 
plane of said bearing. 
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